In this study oxytocin (OT) receptors have been characterized and localized in the testis of the rat using the radioiodinated OT receptor antagonist 125I-labelled d(CH2)5
Introduction
Oxytocin (OT) and arginine vasopressin (AVP) (Soloff & Swartz 1974) , whereas there are three subtypes of AVP receptors designated Vla> Vlb and V2 present in blood vessels, anterior pituitary and kidney respectively (see Jard et al. 1986 ). High concentrations of AVP Vla receptors are also present in the liver (Cantau et al. 1980 ). Both OT and AVP have been found in a number of peripheral tissues, including the adrenals (Ang & Jenkins 1984 , Hawthorn et al. 1987 ), ovary (Wathes & Swann 1982 , Wathes et al. 1983 ), pancreas (Johansson et al. 1991) and thymus (Geenan et al. 1986 , Marwick et al. 1986 ). An OT-like peptide has been found in the testis of every species so far examined, with an AVP-like peptide being located in most (Pickering et al. 1990 ). OT has been localized to the Leydig cells by immunocytochemistry (Guldenaar & Pickering 1985) whereas Fillion et al. (1993a) have shown immunocytochemical staining for AVP and its related neurophysin in the Sertoli cells of the mouse testis. Recently both OT and AVP have been shown to be secreted by purified rat Leydig cells (Ivell et al. 1992 , Nicholson & Hardy 1992 and OT by purified guinea-pig Leydig cells (Kukucka & Misra 1992) in culture.
While testicular AVP-and OT-like peptides have been observed in several species, the presence of mRNA for these peptides is uncertain. No AVP mRNA was found in the bovine testis (Ang et al. 1991) , where an AVP-like peptide was previously described (Wathes 1984) . Low amounts of translatable AVP mRNA have been found in the rat and mouse testis (Ivell et al. 1992 ) using a polymerase chain reaction (PCR)-based assay, together with large amounts of a non-functional aberrant AVP gene transcript which is lacking the hormone encoding exon (Foo et al. 1991 , Lefebvre & Zingg 1991 . No AVP or OT mRNA has been found in the primate or human testis (Ivell et al. 1990 ) using PCR sensitive enough to detect 1 mRNA molecule/cell. However, moderate levels of OT mRNA have been found in the bovine testis (Ang et al. 1991) and low levels in the rat testis (Rehbein et al. 1986 , Pickering et al. 1989 , although the low levels detected by PCR suggest that these may have no physiological relevance (Foo et al. 1991 Pen ,0-methyl-Tyr ,Arg ]-vasopressin (POTA; a vasopressor antagonist) (both from Peninsula Laboratories). The interaction ofeach peptide with the receptor was expressed as a logit-log function (Weiland & Molinoff 1981) with lines being fitted by linear regression. Scatchard plots of rat mammary gland (1:100) and rat liver (1:10) were used to determine the intra-and interassay variabilities (both n=6) of 10% and 14-4% for OT RRA and 7-1% and 13-4% for AVP RRA respectively. Affinity and specificity of the oxytocin receptor Figure 2a shows the average Scatchard plot for rat testis (n=8) and Fig. 2b (20-3 ± 4-36 litres/nmol), uterus (27-8 ± 0-74 litres/nmol) and testis (13-8 ± 1-25 litres/nmol). Figure 5 shows the ligand-binding affinities of (Fig. 5a) testis and (Fig. 5b) (Fig. 6D) . Binding was also present in the tubular lumen but was not displaced by 2 µ LAVP (Fig. 6C,D) . OTA (2 µ ) only partially displaced binding (not shown).
Discussion
In this study OT We have characterized the AVP Vla receptor in the testis of the rat for the first time using the radioiodinated antagonist 125I-labelled SAVP. The testicular AVP VIa receptor had similar affinity (K3= 1-39 ±0-08 litres/nmol: Ka=2-41± 0-56 litres/nmol) and density (109 ±12-3 fmol/mg protein; 211 ± 25-3 fmol/mg protein) to the liver AVP Vla receptor. The testicular AVP Vla receptor density was far greater than that of the OT receptor density although the OT receptor was of higher affinity. The affinity of 125I-labelled SAVP binding was similar to that which has been reported previously for 125I-labelled SAVP in the rat liver (0-33 ± 0-1 litres/nmol) and renal medulla (2 ± 3-6 litres/nmol) (Kelly et al. 1989 (Foo et al. 1991) and the characterization and localization of OT receptors on Leydig cells in this study. However, the density of OT receptors in the testis are very low as are the OT mRNA levels and this may reflect a relatively low importance in testicular function. Secondly, it has been suggested that OT is a modulator of seminiferous tubule motility and hence sperm transport (Worley et al. 1985) . The contractile activity of the seminiferous tubules has been shown to increase in response to doses of OT similar to the levels of immunoreactive OT present in the testis (Worley et al. 1985) . In cases where there is no testicular OT such as neonatal rats (Worley et al. 1985) and hypogonadal mice (Nicholson et al. 1986) 
